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Foreword 


The attached material represents the working papers from the 
OAST Space Theme Workshop hel l at the Langley Research Center, 
April 26-30, 1976, and contains a quick-look analysis of the 
proceedings. The material is unedited and intended for further 
use by the participants of the workshop and the planning elements of 
NASA concerned with space mission research and technology. It 
should be understood that the data do not represent official plans 
or positions but are part of the process of evolving such plans and 
positions. 

Nearly 100 of the Agency's top technologists and scientists joined 
with another theme specialists to produce this working document - 
a document that provides a technical foundation, including research 
and technology base candidates, for each of the six space themes. 

The material in this report is considered essential to the development 
of Center initiatives in support of these themes. Copies of the report 
will be made available to the Center Management Board and the 
individuals at the Centers responsible for the FY'78 program planning 
cycle. The timing of this planning activity has caused us to distribute 
this document in this unedited form. Thus, it possibly contains errors, 
hopefully, more of a typographical rather than a technological nature. 
Nonetheless, the information contained is of a high professional level, 
reflecting the efforts of the workshop participants and will be invaluable 
to the planning and successful execution of the Agency's near- and far- 
term „• dvanced technology program. 


Stanley R. Sadin 
OAST Space Tbeme Workshop 
Chairman 

NASA Headquarters 
Study, Analysis, & Planning Office 
Office of Aeronautics and 
Space Technology 
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SOFTWARE WORKING GROUP (E-4) 


Initiation of a specific technology planning effort for software (computer 
programs) occurred at the workshop; that is the subject of this report. In 
the process of examining the technology needs of the themes and the soft- 
ware discipline, three key areas have been identified: 

1. The need to develop an adequate software technology base: There 
are only a few efforts currently underway, and many are needed. 
Particular areas where concentration Is needed Include 

o Software commonality and evolutionary capability 

o Increased system Integrity and autonamy 

o Improved communications among the program users, the program 
developers, and the programs themselves. 

2. The need for a quantum improvement in software development methods. 
Emphasis Is needed on 

o Replacing magic with method 

o Using people for ideas, and machines to perform routine work. 

3. The need for increasing the awareness of software by all concerned. 

o Software should receive equal consideration with hardware in 
an increasingly system-oriented approach 

o Software presents many opportunities for enlightened manage- 
ment. 

Five major thrusts have been identified within the software area - Contribu 
tions to major goals are shown in Figures 1 and 2. These are 

1. Data and systems Management. Improvements in this area also will 
contribute to raising the quality of service received by the ulti- 
mate user of the processed Information. 

2. Software technology for autonamous systems. 

3. The technology and methods for improving the software development 
process. 

4. Advances related to systems of software elements including their 
architecture, attributes as systems, and Interfaces with users and 
with other systems. 



5. Applications of software. Including both the basic algorithms used 
In a number of applications and the software specific to a particular 
theme or discipline area. 

Specific technology Initiatives are addressed In the Appendix. 

A number of additional observations have emerged from the working group's 
considerations, some ov which are Included below. 

o Increased awareness of software, and of the need to treat It as a 
key element of each system using It, Is of critical Importance. The 
technical areas using software, and management In general, are In 
particular need of such Increased awareness. 

o The Identification, direction, and accomplishment of an effective 
software technology program Is of great importance to all major 
NASA programs. 

o A sharp and continued Increase In effective communications and 
exchange of Ideas within the NASA software conmunlty, and with 
hardware activities that Interact with software, should be achieved 
(The software working group transactions demonstrated both the need 
for, and the value of, such Interaction.) 

o Software Is an Integral, critical part of each theme, and of many 
disciplines. Each of these areas needs to consider the hardware 
and software aspects of Its work concurrently, from a system 
oriented viewpoint. Each of these areas also needs to develop 
the software specific to Its particular needs, to ensure that Its 
system requirements are met. 

o A vigorous software discipline oriented activity should exist to 
complement the work In temes and disciplines by developing generic 
types of software capabilities and software development methods. 

These products form the technical resources that the themes and 
disciplines can draw from for their particular development. 

o The net result of the above two ideas Is that the software disci- 
pline area should concentrate on the basic methods and generic 
types of software capabilities, while the themes and other disci- 
pline arpas should develop applications software specific to their 
needs. 

o Another Important task of the software discipline area Is to make 
the basic software capabilities and methods easily available to the 
mainstream of software development activity. A backlog of currently 
available items already exists in this category. 
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o An Important area of concern for the software discipline area Is 
the development of effective methods for assessing the Impact of 
new technology and capabilities on software development and use. 
Measurements of cost and of utility to the ultimate user are of 
particular Importance, both to selective technology for use, and 
to directing further technlogy development. 

o Computational hardware has a significant Impact upon the accompany- 
ing software In each Information-processing application. The main- 
stream of computational hardware development, Including particularly 
Integrated-circuit components, appears to be driven by the non- 
government, mass-volume users. This will result In the avallabl’lty 
of low-cosi, highly reliable components. However, these componeits 
may have characteristics that seriously constrain software In space 
systems. NASA will need to exercise foresight, Ingenuity and effort 
to minimize the effect of this situation upon space systems. 

The available hardware should be exploited to the fullest extent 
practicable. A vigorous program of computing device technology 
should complement NASA's software technology. This will help to 
promote the concept of software - first Information processing 
design, and to ensure that hardware with the necessary characteris- 
tics is available. 

The directions In which expected hardware trends will drive the 
software technology should be assessed, to provide a basis for 
Identifying opportunities or needs for contributing to or influenc- 
ing hardware developments. 

S oftware Technology Related to Theme Needs 

The following paragraphs address each theme need and the important software 
technology areas which It Impacts. 

1. Multipurpose Space Power Platform 

The major Impact of space power on software will be In the areas of 

a) Mission planning and scheduling to Incorporate effective use 
to the platform and Its generated power for the use of its 
customers (analogous to the earth power distribution systems) 

b) Implementation and access of the large data base necessary to 
support effective mission planning noted above 

c) Development of teleoperators and robots Including their 
multiple utilization to support construction and maintenance 
of the facility 
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d) Development to maintain system Integrity (failure detection, 
fault Isolation, preventive maintenance, etc.) and system 
security while maintaining efficient operation. 

2. Space Industrialization 

The Space Industrialisation Theme will require Initiatives In the 
areas of Planning and Scheduling Tools and Multi -dimensional Data 
Management, for plant control and management; Teleoperator Support 
Software and Autonomous Systems with Artificial Intelligence, for 
factory construction, materials processing and product fabrication. 
Other need areas which provide important support for this theme are 
Software for Systems Integrity and Operations Languages, to assure 
reliable, effective, and economical plant operation. 

3. Search for Extraterrestrial Intelligence (SET I) 

The major Impacts of SET I on software are: 

a) new technology on adaptive, human-assisted pattern recognition 
to enable the effective separation review Information. 

b) the requirements for new technology in data management areas 
of multi-dimensional data storage and high speed buffering 

c) need for evolutionary software technology where new compu- 
tational tasks will be required over a long life-cycle 
without major system perturbations. 

In addition, the working group felt that the SET I theme needs to 
examine more thoroughly Its software requirements, begin to assess 
the Impact of software on the overall program and to identify the 
theme-oriented software needs and areas In which software technology 
can make an Important Impact. 

4. Exploration of Solar System/Software Technology 

The three key software technology thrusts Identified as essential 
for the exploration of solar systems theme are those software tool 
and technique developments related to: (1) achieving Increased 

levels of autonomous operation of the flight systems; (2) Improving 
the methods for verification ana validation of complex software 
systems; and (3) reducing the dependence on Intensive human partici- 
pation In uplInK comnand and control of long duration missions. 

These software developments are expected to result In reducing both 
the development and operations costs of solar exploration missions 
as well as permitting the actual accomplishment of the missions 
planned. 
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For autonomous systems the software tools and architecture develop- 
ments will provide the capabilities for developing applications soft- 
ware that can synthesize plans, perform decision analysis and alter- 
nate strategy seleclon. Interpret and analyze sensor data, and provide 
faul t- tolerant operation of the complete system. Prototype develop- 
ment and a demonstration Is planned by FY 82 with continued Improve- 
ments in capabilities development which are expected to meet the 
technology cut-off date for the exploration facility. 

The automated software verification and validation tools are 
essential to Increasing the confidence level In the reliability of 
large-scale software systems without requiring unrealistic resources 
to achieve acceptable confidence levels. By the end of FY 81 these 
tools should be sufficiently developed to permit application to 
mission software systems, both ground and flight. 

The software tools for mission planning and scheduling functions 
for uplink command and control will Include development of problem 
oriented languages which will provide a highly adaptive and Inter- 
active capability. Operational tools should be available by FY 81. 

5. Global Service Systems 

The Global Service Systems theme has broad software technology 
needs; alone among the themes, Its needs touch each of the 19 
Identified task areas. The principal thrusts Include needs for 
multi-dimensional Data Storage and Retrieval Techniques to handle 
the massive amounts of data which this theme would generate; 

Operations Languages, for user-oriented Interfaces for systems 
control; Software for Systems Integrity, to assure reliable systems 
operation In the f?ce of hardware faults, data errors and control by 
Inexpert users; Pattern Recognition and Algorithm Development, to 
extract Information from data, eventually at the source; Intelligent 
Executive Programs, which would be able to generate detailed goals 
to achieve mission objectives. Global Service Systems should 
develop new Initiatives in each of the above areas. 

6. Advanced STS 

The Advanced Space Transportation System Theme has basic technology 
need areas in Mission Planning and Scheduling Tools and Operations 
Languages, to attack operations (recurring) costs; Software for 
Systems Integrity and Intelligent Executive Programs, to Increase 
systems autonomy; and improved simulation for advanced systems 
integration and checkout concepts. This theme should generate its 
own theme-unique initiatives In these areas. 
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SOFTWARE (2) 






LEVEL I BASIC PHfNOMFM* ORStRVCO MO REPORTED 4 COMROWfRT OB BREADBOARD TESTED « Bill VAMT 

Of STATE i THEORY FORMULATED TO OESCBIBE PMEROMENA EMVIROMMFRT HI THE l ABO* ETOBY 

OF ART 1 THEORY TESTEO BY PHVSICAI ExPERIMEMTOR « MOOEl T ESTEO I* AIRCRAFT cMVIROMMRT 

MATHEMATICAL MODEL J MOOEL TESTEO IM SRaCE EMViROMIERT 

4 PE RTIRERT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1 . title Multidimensional Data Storage and Retrieval no 


Techniques 


DATE £?. 


T IEME / WG / TASK 

: 4/28 76 


TO prdvTh e efficie nt mm s £f_ sto ring an d retrieving high volt 
dati and maintaining file security for multidimensional data. 


3. NEED ANALYSIS 

a) LEVEL NOW 0 . WILL BE LEVEL 0 UNDER EXISTING PLANS 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL (1) FOR OPERATIONAL SYSTEM USE BY I DATE 1980~l 
cl RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM 0 LOW 0 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH Q MEDIUM 0 LOW 0 

el TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRD TEST 0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify! 0 (Check one or mor e) 

f) R&T BASE CANDIDATE Yes 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY High speed randan access mass storage devices. 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Adaptive data base organlzatlon/managenent techniques to accommodate 


multidimensional data representation. 

Methodolog ies to insure data file integrity and security within a m ulti- 
purpose, high volume data, multi-user environment. 


Dev e lop tec hnlqu es for or »j a n 1 z 1 ng /ma nag 1 ng 
at both logical and physical level. 




SPACE TECHNOLOGY NEED 


FORM NO I 

PAGE 2 OF 2 


Multi-dimensional Data Storage aid btriml NO 7 - 8-11 -10-9-1/ E-< 
Techniqu es ™ EME ' " G ' TASK 

DATE 4 / 28 ✓ 76 


8 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

ini' - 1 1 ■* i i i st . cs of data reprtaantatlons of multi -diawns i onal 

nes 

Design data base organization^ t< odate multi -dimensional d.it a 

li les 

Exorcise these files utilizing storage and retrieval techniques 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 

FY 


SCHEDULE ITEM 


ririm nrTinimrn p) nri mrinnmmfnmi 


TASK ITEM 

Data characterlstiics 


File structure 


■t i > rage/ rot n i 


Demonstration 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 










LEVEL I MSlC PHf NOMINA OKMVtO *»0 RirOMTID i r oi •»( »u»0*»D Tisrjo '* M li * 

OF STATE 7 TNIORV (OHWUIATCO TO OISCRiSC FHEMOIMLA (MvIROMMftT i* t)K KIOI »IO«» 

OF ART J TMfOdr TCSTIDIYPMVSICAI MPtRtMEin 0* » »00f L TESUO p* T l*VI*0MK« T 

MATHtMATICAl NOOtl I MOOCl TESTED I* SFACt iAHOW(«T 

• n AIimilT (UNCTION ON CMAAACTf RI$TIC DINONSTAAUO 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF 2 

1 . TITLE High Volu Data B uf fering Technique N0 9,11 JOJ/E -4/; 

THEME / W.G. / TASK 

■■ oate_L?L , 76 

2 ^^provYcfe software procedures for acceptance/processing of high volume 
data utilizing buffering techniques 


3 NEED ANALYSIS 

a) LEVEL NOW [TJ . WILL BE LEVEL 0 UNDER FXISTING PLANS 
bl REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY 
AT LEVEL [jj FOR OPERATIONAL SYSTEM USE BY loATI 1982~) 
cl RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM [T] LOW 0 

dlCRITICALlTY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH 0 MEDIUM Q LOW Q 

el TASKS NEEDED STUDY 0 ANALYSIS 0 RESEARCH 0 
GRD TEST 0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 (Check one or more ) 

♦I R&T BASE CANDIDATE Yes 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY High speed randan access mass storage devices, 
multiprocessor architecture. 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop software techniques for daia acceptance utilizing advanced 
buffering tech niques, 

Determine methods of high volume d.<^a manipulation to accanplish high 
speed data processing requirenents. 

Hier archical stora ge systems. 

Virtu al storage mana genent. _ 







SPACE TECHNOLOGY NEED 


TITLE 


Hig h Volume Data Buf fering 


FORM NO I 

PAGE 2 OF ’ 


NO 4- 10 -11- 1/E- 4/2 
THEME /WG./ TASK* 


DATE s /_2g / 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

i-osc.trch current software tcvlmi.jur. utilized tor lit.i i ■ i f f . ii-,, 
Determine* specific needs or requirements for i mproved softwar e data 
buffering techniques 

1 !op methods/ 1 echnique* to accomplish buffering of high voluni 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED PELATED ACTIVITIES (RTOP, OTHER) 


S. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Research I 

Tech. Inventory 


| C3 [3 ES □ □ 02 □ 01 □ EB EE ID E3 ED 


Def.i of Potential 
Applications I 
Reqmts Generatior 


Dev. Meth $ Teel 
Test $ Demo 


Documentation 


MANPOWER (M Y) 
INHOt'SE _ 
CONTRACT 


FUNDING ( TO 6 S) 

INHOUSE 

CONTRACT 






Runout 3 * 1.2 M 














LEVEL I BASIC PttfMOMENA OBSERVE J AND REPORTED S lUMfOUMlT OB BREADBOARD TfJTIO BltiVABT 

OF STATE J THEORY f ORMUIATEO TO DESCRIBE RHEROMEAA ERVIRONME HT IN TNI LABOR \TORV 

OF ART 3 THEORY TtSTIO IV PHYSICAL EMMM OA S HOOil TISTIB I* A.ACBAII cRVIRORWMT 

MATHEMATICAL MOOT L I MOOEl TESTED MV SPACE EMviROWRIEMT 

« pi si inert Miner ion or chaaactcristic demonstrated 


SPACE TECHNOLOGY NEED 


i. title Teleoperator suppo rt S/W Technology for 
Materials Handling and Large Construction 


PAGE 1 OF 


FORM NO. I 

2 


2. OBJECTIVE Develop S/W technology which 
COSt . i " pliv fntatlon, operation] use of 
construction of space structures (power 

Aiui nny ra f 1 nn df rv* 7 jar Hrui c nrnrii c en r f at 

Y Y^r w V Y v* * VY w »PT Vy^WWWwY y WYi 


THEME /WG./ TASK 
— DATE 1 /IP.J1 


provide the efficient (time, 

berat or sys tern s In the 

on, manned stations, etc.) and 


3 NEED ANALYSIS 

a> LEVEL NOW Q . WILL BE LEVEL 0 UNDER EXISTING PLANS, 
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 
AT LEVEL [ 7 ] FOR OPERATIONAL SYSTEM USE BY loATE 1986~ 

Cl RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM 0 LOW 0 

d> CRITICALITY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH 0 MEDIUM 0 LOW □ 

el TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRD TEST Q) AIR CRAFT TEST □ SPACE F LIGHT TEST 0 
OTHER (Specify) □ (Check one or more) 

f) R&T BASE CAfDiDATE tjfl 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Development of new teleoperator hardware systems 

and sensors (digital) to allow required mobility and flexibility in 


sp*~e. 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

The software technology areas required are: 

1. Interface technology - man/computer/machine or system. 

2. New V/HOl or 1 :0L languages designed for effective implementation (minimi e 
conputer size, weight, response time requirements); and to maximize 

3. General iz e S / W- control -program for multiple, coord looted,- slmu-kaneeus- 







6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Survey and study existing technology. Define new concepts required and 

provide basic supporting research needed to support concepts. Develop 
tools and processes and implement the concept. Test breadboard version 
both in the ground environment and space environment 


7 ALTERNATIVE APPROACHES/OPTIONS j^j OV ide analog type systems to 
fulfill t ho Objective* in Part 2. 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 

These .lie current activities that include basic jround 
operations which are hazardous, but nothing is planned ir the 

area of major space construction 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

Survey 

Concept Study 

Define Concepts 
Dev. rod Is , 
Process Concept 

1 mp lenient 
Cround Tests 



MANPOWER (M Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 








LEVEL I BASIC PHE HOMER A OBSERVEOARO REPORTED t> COMPONENT OR RRiAOtOARO TESTED IN Rf LEVANT 

OF STATE ? THEORY fORMUlATED TO OESCRIIE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART ] THEORY TESTED BY PHYSICAL EXPERIMENT OR 6 MODEL TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MOOEl 7 MODEL TESTEO IN SPACE EN'iRONMENT 

* PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


FORM NO. I 


PAGE 1 OF 


1. TITLE Mission Planning and Scheduling Tools and NO 12-7- 8-10-11/E- 4/4 


Te chn i ques 


THEME / WG / TASK 


DATE_J_ 


2. OBJECTIVE 

To develop concepts for Mission PI. -in ning ami Scheduling te chniq ues ami 

S/W tools c ompatible wit h the rapid/comp lcx requirements of advanced 

space missions . 


3 NEED ANALYSIS 

a) LEVEL NOW 0 . WILL BE LEVEL 0 UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY IdaTE 19 8 1~! 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH 0 MEDIUM [T) LOW □ 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH 0 MEDIUM 0 LOW □ 

e) TASKS NEEDED STUDY 0 ANALYSIS 0 RESEARCH 0 
GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 (Check one or more) 


I) R&T BASE CANDIDATE 


Probably not 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Advanced algorithum implementation (faster 

solutions) and improved interactive techniques. 



5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop the S/W too ls u ii> le of pla nning and sch e duling the 
resources and operati ons associated with advanced space miss i >ns. 
Also developme nt and apply in problem orie nted la nguages for 

p rogramming (modifyin g) the S/w system, deve lop and apply 
int eractiv e tech nique s related to ope rating the system. Mor e 
specifically, as one p art of the task, deve lop a flexible 
S/W system to b e used in the man vs machine trade-off studies 
for performing mission planning functions. 







,r 

SPACE TECHNOLOGY NEED 

\ 

FORM NO. 1 


PAGE 2 OF _ 

TITLE l(i 

Mission Planning and Scheduling Tools and 
Techniques 

NO 12- 7- 8- 10 -11/E- 4/ 
THEME /WG. /TASK 


DATE 4 / 28 / 7b 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Do t»> t mine invi.i' i mission planning and scheduling requi ronton t s 
for Advanc ed ST8. D evelop gene ric req uirements for a n initial 

S/W tool (bench program) and use tool to assist in defining 
technique and tool needs for operations of Advanced STS. 

Per f orm similar tasks for other types of mission planning uul 
scheduling software applications 


7. ALTERNATIVE APPROACHES/OPTIONS Ja) ^ lar ger ais.ion p lanning and 
scheduling force (5-10 tiae larger than now), (b) Much lower flight rate. 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

In-house effort related to a Shuttle STS tool (which wil l probably not be 

it the technological level required for Adv SIS], 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

Opr. Concept 
Generic Regmts 
System Concepts 
Bench Prog. 
Tech/Ana lysis 
Re com. for Ops 
Tools & Tech 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 














LEVEL I BASIC PHtHOMFHAOBSIRVLOAHORtPORTtn i COMPOMf RT OR BRFAOBOARO TFSTID I* * RIlfVARY 

OF STATE 2 THEORY FORMULATED TO DESCRIBE PWERCMERA ( RViROMMFRT IR THE LABORATORY 

OF ART } THEORY TESTEO BY PHYSICAL EYPERIMEBT OR t MOOEl TESTEO III AIRCRAFT tNVIRONMER’ 

MATHEMATICAL MOOEL ? MOOEl TESTEO IN SPACE ENVIRONMENT 

4 PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE 1 OF 2 


1. TITLE Autonomous Systems with 


Art ific ial Intell i gence 


NO. IQ- 7-fl-9-12-ll-l/L -4/sj 
THEME / W G / TASK 


DATE J /££ 76 


2. OBJECTIVE, 

To develop the software architecture required for the imp le ment. -it ion 
of autonom ous systems (e.g. robotics) . 


3 NEED ANALYSIS 

a) LEVEL NOW 0 , WILL BE LEVEL 0 UNDER EXISTING PLANS 


bl REOUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY R EADY 
AT LEVEL [U FOR OPERATIONAL SYSTEM USE BY I DAT! 1990 


c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q) MEDIUM 0 LOW 0 


dICRITICALITY TO THE ACCOMPLISHMENTS: ENABLING 0 OR 

ENHANCING: HIGH □ MEDIUM Q LOW 0 

el TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRD TEST 0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 Computer simulation (Check one or more ) 


f) R&T BASE CANDIDATE Vos 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Development of large (— 10 7 word) associative 

memories and large scale array processing. 


5 SPECIFY TECHNO* OGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEEL 

Develop software techniques and architecture capable of providing: 

• Natural language understanding 

• Plan synthes is 

e Decision analysis and alternate s t ra tegy selection 

e Interpretation and analysis of data fr om imagi ng, tactile, therm al 

etc, sensors 

a Fault- tolerant system operation 





SPACE TECHNOLOGY NEED 


FORM NO I 

PAGE 2 0F J 


Title Autonomous Systems with Artificial Intelligence no 10-7-8-9-12-11-1/ E-4/5 

THEME / W.G. /~TASk| 


DATE 4 / 28 / 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Select available natural language and basic algorithms for 


evaluation and crite ria definition. I eve lop and progressively 
improve language. Develop ini ti ally basic algorithm and 
ssively improve. Dpvelop increasingly more complex 
algorithms and i ntegrate into co mplete system capability 


7. ALTERNATIVE APPROACHES/OPTIONS None defined 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Robotics Research Program RTOP # 







LEVEL I BASIC PHFBOMtBA OBSERVED AND REPORTED S COMROBIRI 0« BBIAOBOABO TESTED IB BE ItVAHT 

OF STATE 1 THEORY FORMUIATEO TO OESCRiBERhEBOMEBA EMViAOBMt BT IB THE l ABOR ITORV 

OF ART ) THEORY TESTEO BY PHYSICAL EYRERIMEBT OR E MOOEl TESTE 3 >B AIRCRAFT EBVIROBMERT 

MAThEMATICAI MODEl I MOOEl TESTEO iBSAACE EBViROMMfBT 

t fERTIBEBT FUBCTIOB OR CHARACTERISTIC OEMORSTAAf EO 


SPACE TECHNOLOGY NEED 


1. TITLE SyW Languages and Technology for I ’atium 

Rec ognition 


FORM NO I 

PAGE 1 OF 1 


NO. Sbll-lU-l/L-A/b . 

THEME /W.Q./1 ASK 

DATE_1_ /_ 28 . 7b _ 


2 OBJECTIVE 

Hove lop theory an J implementations tor lciiuiii h perception oml inter- 
pretation of patterns and objects In multi-dimensional dimensional 

feature space 


1 

1 


3. NEED ANALYSIS 

a) LEVEL NOW (TJ , WILL BE LEVEL 0 UNDER EXISTING PLANS 


b) REOUIRED ADVANCEMENT SHOULD ^E TECHNOLOGY READY 
AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY loATE 1984 ~l 


c) RISK IN ACHIEVING ADVANCEMENT 

HIGH £] MEDIUM Q LOW □ 

JICRITICALITY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH Q MEDIUM Q LOW □ 

el TASKS NEEDED STUO>0 ANALYSIS Q RESEARCH Q 
GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check one or more) 


f) R&T BASE CANDIDATE Yes 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY I maging sensors and system, parallel/as sei i a 

tive processors, holograph i c/opt i cal transform. 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

I in guages and data struc t ures 

Semantic^ models of scenes 

Adaptive learning algo rithms 

Pattern classifiers 


Picture grammars 


recojjni zers 


A ssoc i ative pro ces sin g 








f " “ 

SPACE TECHNOLOGY NEED 

FORM NO. 1 

PAGE 2 OF _ 

TITLE „ . 

Pattern Recognition and Lomnutor Vision 

NO 11. 9, 10/E -4/0 


THEME /WG./ TASK 

— 

DATE_4 / 28 / 7b 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Software structure assumes availatu lity of associative /array processing 
hardware. Lmphasis placed initially on developing basic algorithms- wluch 
extract simple features. These primitives will be basis fox devi l op jaont 
of capa bility to analyze increasingly complex images, I'Jun includes so lici - 
ting support from universities. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Robotics Research Program 

Artificial Retina System (Ne w Initi a tive) 


9. TECHNOLOGY SCHEDULES 

FY 


SCHEDULE ITEM 


13 E3 ED BH EH ED E ES Cl 03 K33 EEI E3 ED E3ED ED IS E3 ED 


TASK ITEM 

Basic algorithi 
Lval uat i on 
Prototype Demo 
Complex algoril 
Selection of si 
I'vw K'jiiin nt ol I \ 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 


BBBBBBBBIBB 












LEVEL 1 IASIC EWE NOME N» OBSEfttfEO AUD NCEONTEO S C044EOMN1 0* •KEADtOANO TESTEO in NElE VAN? 

OF STATE 2 THIOR* EONMUIATEO TO OESCRitE PmENONina ENVIRONMENT IN TmE lAM* »T0*» 

OF ART J THEORY TESTED RY PHYSICAI EHVERIMENT OK 4 MODEl TESTEO IN AiRCRAt T (NViRONMENT 

MATHfMATICAl MOOEl I MOOC l TESTEO IN SPACE ENVIRONMENT 

4 RE RTINENt r UNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 1 OP ? _ 

1. TITLE |' r ng r imming NO .±»-ll-lQ-L/fc-4 / 2L 

THEME / W.G / TASK 


DATE _4_ U&; 

2 OBJECTIVE 

Provide p rob It tat omen t languages and processors l or direct trai 

formation fr om problem statemen t., la. peugrama. 


3 NEED ANALYSIS 

a) LEVEL NOW Q] . WILL BE LEVEL (T) UNDER EXISTING PLANS 

b) REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY RE ADY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE ~l 

c) RISK IN ACHIEVING ADVANCEMENT 

HIGH [j] MEDIUM □ LOW Q 

d> CRITICALITY TO THE ACCOMPLISHMENTS ENABLING Q OR 
ENHANCING: HIGH □ MEDIUM Q LOW □ 

el TASKS NEEDED: STUDY Q ANALYSIS Q] RESEARCH QJ 

GRDTEST0 AIR CRAFT TEST □ SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Check one or more) 

fl R&T BASE CANDIDATE Yes 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Vrtificial intelligent. , lata land control 

abstractions 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Semantic understanding models 

Problem-or iented languages 

Design and development of t ranslator (s) 
Ambiguity and redundancy 




SPACE TECHNOLOGY NEED 


TITLE Auton.it oil Prograromii 


FORM NO I 

PAGE 2 OF 2 


NO 12-ll-ld l/L-4/7 

THEME /WG,/ TASK 


DATE ' 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Povelop semantic models t \> i c output .it ion t ruct urei. 

Develop problem-oriented specification lan^ua^cs 1'ox promising candidate 
classes of problems (e.g., BNF for string processing programs), 
develop heuristics and associated processors for autotraniiators into 
»mpl ementat i on source languages, 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

Models 

POLs 

Processors 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 















LEVEL ! »*SIC PMU.OIM** 0«««VfD **D RfFOUTfO » r *T 0« i«t »lt*O*»0 If ST|0 rtl •< iCV ** 

Of ST ATE Z TM10»» tOXMUlATCO TC DfSCftiei PMFMOMFNA ! «VlftfMN»i«T M* Twf .MO* »TO«» 

Of ART 1 THtOftr TCSTCOtr AHrsICM C» _ l WOOF I USTF . % T *. i* 

K»lK[»*mi»OOfi » «0Dfl TESTiO IASAACI i*\ i*0*NK«T 

• PtftINENT FUNCTION ON CWANACTMiSTlC OFMONStHATFO 


SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE 1 OF _i. 


^ TITLE System Security Software let Jin o logy NO 


THEME /WG./T 


DATF._J_ /Jf _Z* 


2 OBJECTIVE 

Develop software technology which will pruvlda the capability to mcui* 
computer contr olled space ivi tai _____ 


3 NEED ANALYSIS 

a) LEVEL NOW [[] . WILL BE LEVEL (H UNDER EXISTING PLANS 

b) REQUIRED ADVANCEMENT SHOULO BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I D AT! IOOO 
cl RISK IN ACHIEVING ADVANCEMENT 

HIGH Q MEDIUM Q LOW 0 

JICRITICALITY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH Q] MEDIUM Q LOW Q 

e) TASKS NEEOED STUDY 0 ANALYSIS Q RESEARCH Q 
GRDTEST[x] AIR CRAFT TEST □ SPACE F LIGHT TEST Q 
OTHER (Specif® Q (Check one or more) 

♦ I R&T BASE CANDIDATE re » 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Security interfacing. system* and controls 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Hie software technology i re as required to achieve the objectives arc: 

1. Development of software and hardware arch. To provide security and 
limit access to large systems operations, S/W. 

Development if a operation systems security language implement 
effective security codes. 

Adapt the prin cipl es of source operating systems to preclude the un- 
authorized use of space system. 




r 

SPACE TECHNOLOGY NEED 

FORM NO 1 

PAGE 2 OF . * 

TITLE System Security Software Technology 

NO. 7-11- 1/L- 1/fl 

THEME / W G./ TASK 

■ - ■ ■■ ■ ■ ' » — 

DATE 4 /2I 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Survey, existing technology. Dcfinc/idcJltify specific areas of new research 
mil architecture, and large system operational security S/i. Develop new 
concept* where required. Provide tools and processes required to develop 
concepts into new S/h technology* Implement new S/h and test on the ground. 


7. ALTERNATIVE APPROACHES/OPTIONS l lniltt ,, 0 , , , 

t'ucili'y, in. i x i mun; mi rv c i 1 .nice and manual security required 


8 CURRENT/PLANNED RELATED ACTIV ITIES (RTOP, OTHER) 

None i i>i Space ilar^o facilities) en vironment 


9. TECHNOLOGY SCHEDULES 
FV 


SCHEDULE ITEM 


MANPOWER (M Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 S) 

INHOUSE 

CONTRACT 











SPACE TECHNOLOGY NEED 


1 TITLE S 


FORM NO. I 

PAGE 1 OF .J 


R fl .labt lit£, _ fault Tolerance ami THEME / W G. / TASK 


Redunda ncy 


2 OBJECTIVE 

JxchnolQjiy to 


DATE _4_ U&. . 


Technology to fomalL program and teat software architecture anti procedure 
to isaint tin jyjtem integrity in the face ol‘ failure ox data error. _ 


3. NEED ANALYSIS 

a) LEVEL NOW Q] , WILL BE LEVEL (Z) UNDER EXISTING PLANS 

b) REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY 

AT LEVEL Q] FOR OPERATIONAL SYSTEM USE BY [uatjl HI ] 

c) RISK IN ACHIEVING ADVANCEMENT 

HIGH Q MEDIUM [J] LOW □ 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING Q OR 
ENHANCING: HIGH 0 MEDIUM Q LOW Q 

• I TASKS NEEDED STUDY 0 ANALYSIS Q RESEARCH 0 
GRDTEST0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify I Q (Check one or more ) 

♦) RJ.T BASE CANDIDATE YES 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Smart sensor s (part») , distrib uted computer 

imp lementation th eory and practice. 


b SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

(a) Develop syste m architecture, format and program co ncep ts (lan guage 
procedural software) to incorjioratc the ,.ilt tolerance and redundancy 
inherent in the_sj>ucecraft design into fault isolation and detection 
procedures , (b) Dev elop failure decision and adaptive learning theory 
and program implement.it ion to establish or so aboard failure levels 
consistent with Informat ion environment and system status, (cj Develop 
executive lo gic technology to perform intelligent selection of spacecraft 
operation and mission selection based upon status and success probalu I i- 

ti es . ^dj Jievelop procedure to effectively assess the reliability trade- 

off inherent in various impl em entation str ategies and ( • ) De velop 

theory for the quantitative measure of software redundancy, fault and 


(cont'd on page 3 



SPACE TECHNOLOGY NEED 


TITLE Software for system Integrity 


FORM NO I 

PAGE 2 OF 3 


Mni 2-il-8-lo -n-i/i.d/n 

THEME /WG./ TASK 


DATE 4/ 2ft/ 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Determine software capabi 1 1 ties needed to insure that total system Integrity 

can be maintained. Implement and verify the methods/algorithms required 

to provide Integrity capability. 

Demonstrate, analyse, aril appropriately modify the software capabiliti es. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (HTOP, OTHER) 

Related activity in Shuttle and aircraf t t ech io logy progr a 


9 TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


icBDcacannEoniEEnEi 


Determine 

Capabilities 

Methods/ 

Algorithms 

Demonstration 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 










SI* ACE TECHNOLOGY NEED 


' ' ri c Software for Syst ene Integrity-Safety 
Dl agnosti c Hc l labilit y, Fault T oler ance a nd 
Redundancy 


form no. i 

PAGE 3 OF 


THEME /W.G./ TASK 


Redun dancy DA r £ _4 / 28 / 76 


( S ) CONTINUATION (1/NeecVd) 

Clock iMu. 

data error tolerance and their application to effective total syste m 


integrity principles. 


LEVEL I BASIC PHtROMERAOBStRVtOARORtBORTtO S CDMROMAT OR BREADBOARD TISUO '* RfltVART 

OF STATE i THEORY EORMUIATEO TO DESCRIBE PHEMOMENA ENViROMMERT I* THE i-ABOR ITORy 

OF ART 3 TMECRYTESTEO BY PHYSICAL E*PfRIMERT OR ( MODEL TESTED l» AiRCRAfT ERVIROMMERT 

MATHEMATICAL MODE l I MODEL TESTEO l« SPACE EM' iROMMERT 

* PERTIRERT FORCTICR OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE 1 OF 

1. TITLE Evolutionary Softwar e NO 11-9-8-7-10- 12-l/E-4f ] 

THEME /W.G./ TASK | 


DATE JL /—. — 


2. OBJECTIVE 

lo develop advanc ed conce pts which will provide for evolutionary 
software within expanding computer Wchlt«rt.ir». 


3. NEED ANALYSIS 

d) LEVEL NOW 0 . WILL BE LEVEL 0 UNDER EXISTING PLANS, 
b) REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY 


AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY loATE 1983 


cl RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM 0 LOW 0 

dlCRITICALITY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH 0 MEDIUM Q LOW Q 

el TASKS NEEDED STUDY 0 ANALYSIS 0 RESEARCH 0 

GRD TEST 0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 (Check one or more) 


f) R8iT BASE CANDIDATE Yes 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY Advanced computer Architecture 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Provide methods tor design/development of advanced operating systems to 
perform within an expanding computer Architecture such as distributed 
computer systems. 


Determine operating systems/applications software functions which could 
be implemented with growth potential as an integral characteristic. 
Develop techniques for implement ing/test in;., the.e features. Hardware/ 
Software Architecture trades. 


i 




SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE 2 OF 


TITLE Evolutionary Software 


THEME /W.G./ TASK 


DATE 4 / 28 / 76 


6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Review current operating system and application software functions to 

identify areas where potential growth capabilities could be incorporated. 
Determine methods/techniques for inplementing/testing these growth 
capabilities. 

Perform hardware/software architecture trades for determining efficient 
con f Igu rat 1 o n for growth potential . 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


Review Functions 
Methods/Technique 
H/W-S/W Trades 
Demonstration 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING ( 10 6 S) 

INHOUSE 

CONTRACT 














LEVEL I BASIC PMfUOMfN* OBSERVEU AND REPORTED S COMPONENT OB BREADBOARD TESTEO I* RELEVANT 

OF STATE 2 THEORY FORMUIATEO TO OESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR VTORY 

OF ART 1 THEORY TESTEO BY PHYSICAL EXPERIMENT OR t MOOEl TESTED IN AiBCRAET ENVIRONMENT 

MATHEMATICAL MODE l t MOOEl TESTED IN SPACE ENVIRONMENT 

4 PERTINENT EUNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


FORM NO I 
PAGE 1 OF Z 

1 TITLE Operations Languages NO. J_U10- 12>H. 7. 1/1-4 11 

THEME /W G./ TASK 


— DATEJ / 28 76 

2. OBJECTIVE 

Develop languages and interpreter! tor effective expression and execution 
o f »y»tc«« directives and procedures. 


3 NEED ANALYSIS 

a) LEVEL NOW (D . WILL BE LEVEL Q] UNDER EXISTING PLANS. 
b| REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOG Y READY 
AT LEVEL Q FOR OPERATIONAL SYSTEM USE BY jpATE 1981 ~1 
c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM [T) LOW □ 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING Q OR 
ENHANCING: HIGH Q MEDIUM □ LOW □ 

el TASKS NEEDED STUDY ANALYSIS Q RESEARCH Q 

GRDTEST0 AIR CRAFT TEST Q SPACE FLIGHT TEST □ 

OTHER (Specify) □ (Check one or more l 

f) R&T BASE CANDIDATE _Yes 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Data and contr ol abstractions. Hunan factor 

for man / machin e in terface . 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Natural pseudolanguages 

Semantic understanding models 
Operations language implementations 
Process communication and synchronization 
Run-time environment models 
Human factors related to languages 







SPACE TECHNOLOGY NEED 


TITLE Operations Languages 


FOR^NO. I 


PAGE 2 OF 


no /£-«/" 

THEME /WG./ TASK 


DATE 4 / 28/ 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Perform research on need for operations languages, human factors considerations 

and pertinent language, data, control and systems theories. 

Develop base languages for prototype Implementations and comparative testing. 
Provide guidelines and design support for dialect developments, Including 
language evaluation activities. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

310-40-40, $50K 


9 TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 

Research 
Language base 


V Initial products 


MANPOWER (M Y) 
INHOUSE _ 
CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 














LEVEL t BASIC RHINOMEftA OBSERVIO AND REPORTED S COMPONENT OA BREADBOARD TESTEO IN RIIEVANT 

OF STATE 2 THEORY EORMULATEO TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABOR ITORY 

OF ART J THEORY TESTEO BY PHVSICAl E XPCRIMEIIT OR i MODE l TESTED IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MODEL 2 MODEL TESTEO IN SPACE EN' iROMMENT 

4 PE RtlNENT f UNCTION OR CHARACTERISTIC DEMONSTRATED 


SPACE TECHNOLOGY NEED 


1. TITLE Intelligent Executive Pro g rams 


FORM NO I 

PAGE 1 OF _2 


NO 12-11-9-10- 1/E- 4 1 2 

THEME / W.G. / TASK 


DATE-l_/2fl, 76 


2 OBJECTIVE 

In design, develop and test executive programs capable ol iuteprcliug 
plans and guidelines and executing operational sequences uni data 
management functions to accomplish system operation 1 goals. 


3. NEED ANALYSIS 

a) LEVEL NOW GO . WILL BE LEVEL GI UNDER EXISTING PLANS 
bl REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY REA DY 
AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE ] 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH [x] MEDIUM Q LOW [j 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING □ OR 
ENHANCING: HIGH 0 MEDIUM ft] LOW O 

e) TASKS NEEDED STUDY [£] ANALYSIS Q RESEARCH 0 

grdtest| 7] AIR CRAFT TEST Q SPACE FLIGHT TEST [H 
OTHER (Specify) □ (Check one or more ) 

f) R&T BASE CANDIDATE y eS 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REOUIRED FOR 
USE OF THIS TECHNOLOGY 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Develop executive progra ms whi ch can be e xt e rna 1 .y c ontrolled by user 
plan- and goals. Provide for flexi ble execution sequences such as table 
driven comm and l ists, as well as internal adaptive goal-oriented plan- 
ni ng and execution. Prov ide inherent c apabilities for the exe cutive to 
establish execut i i priorities based on mission goals/system capabilities 






SPACE TECHNOLOGY NEED FORM NO I 

PAGE 2 OF 2 


TITLE Intelligent Executive Programs N 0 12-11-9-10-1/E- 4/1? 

THEME /WG/ TASK 

DATE 1 /28 / 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

- Identify systems requirements and research computer sciences discipline 
capabilities. 

- Design prototype executive for candidate mission class. 

- Implement and evaluate prototype executive and supply guidelines and 
support for flight implementations. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


9 TECHNOLOGY SCHEDULES 


SCHEDULE ITEM 


TASK ITEM 

Research 

Design 

Evaluation 



MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING |10 6 $> 
INHOUSE 
CONTRACT 



2 2 2 2 2 
8 I 6 I 6 I 4 I 4 



















LEVEL I BASIC PHENOMENA OBSERVED ARO REPORTEO 1 COMPONENT ON BREADBOARD TESTEO IN RELEVANT 

OF STATE 1 THEORY FORMULATED TO DESCRIBE PHENOMENA ENVIRONMENT IN THE LABORATORY 

OF ART ] THEORY TESTEO BY PHYSICAL EXPERIMENT OR t MODEL TESTEO IN AIRCRAFT ENVIRONMENT 

MATHEMATICAL MOOEL 1 MODEL TESTEO IN SPACE ENV iRONMENT 

« PERTINENT FUNCTION OR CHARACTERISTIC OEMONSTRATEO 


SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE 1 OF 2 

1. TITLE Algo r i th m/Nume rlcal An alysis Deve lopment N 0 11-10-12-1/E -4 13 

THEME /W.G. / TASK 


— DATE $/i8/_Z£_ 


2. O 


To E <fove^op theoretical computation and Implementation algorithms for 
flight and ground S/W consistent with computer architecture require- 
ments and constraints for advanced space missions. 


3. NEED ANALYSIS 

j| LEVEL NOW 0 . WILL BE LEVEL GO UNDER EXISTING PLANS 


b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 
AT LEVEL QO FOR OPERATIONAL SYSTEM USE BY ioATI 1990 


cl RISK IN ACHIEVING ADVANCEMENT: 

HIGH Qj MEDIUM □ LOW 0 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH Q MEDIUM 0 LOW 0 

e) TASKS NEEDED: STUDY Q ANALYSIS 0 RESEARCH 0 

GRD TEST 0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 Computer Simulation (Check one or more ) 

♦) R&T BASE CANDIDATE Yes 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Co mpati ble H/W (flight computers) common sof t- 
v/are technology and library development 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Development of (a) linearized (or analytical) solutions for, for 
example, advanced differential equations associated with spacecraft- 

indeper dent navigation , guidance, structural, thermal, and 
(b) efficient algorithm and library-quality routines for mission 
planning, mission support, and data analysis, and (c) the development 
of the implementation of algorithms which will satisfy computer 
architecture requirements and constraints, such as solution speed, 
limited memory and distributed architecture. 





r 

SPACE TECHNOLOGY NEED 



■ 

FORM NO. 1 

PAGE 2 OF _2_ 

TITIE Algorithm/Numerical 



NOl 1-10-12-1 /E-4/13 

Analysis/Development 



THEME / W G / TASK 




DATE 4/28/ 76 


ft. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

A. Accelerate advanced math computation research utilising university and 

support- contractor expertise. Convert to basic algorithms for various 

spacecraft and ground applications. Recommend H/W factors. 

B. Continuing development of efficient algorithms for general-purpose 

ft ware. 


7 ALTERNATIVE APPROACHES/OPTIONS 

Continue at current pace and acceut limited capability, especially In 
advanced spacecraft S/W systems. 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

None related to spacecraft application. One small RTOP at JSC related to 

ground application (Advanced Dev 910 RTOP). 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
B. Gen. Purpose Gr 
S/W Res .& Anal 
A* Techn. Inven. 
Techn.Reqmts. 
Math comp 
S/C Appl Anal 
Gnd Appl Anal 
H/W Compat 
Documentation 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

^ CONTRACT 

TV** cvp|>\*uvtivvi 

C* at V* aX 




' B M ,kt c y ric 








LEVEL I BASIC PHfHOMtR* OBSCRVtO AHO RtPORTtO 1 COUWMUBT OB BRIAOBOARD ffSTfO I* RtlEVART 

OF STATE 2 THIOR* f OAMUIATIO TO 0‘SCRiRE fMENOM(MA ERVIROMMtNT Ift THE LABOR *TORv 

OF ART 3 THEORY TESTED BV PHYSICAL EXPERIMENT OR t MOOLI TESTLO IR AIRCRAFT cRVIRONMCRT 

MATHEMATICAL HOOI l I MOOIl TESTEO IM SPACE EMviROMMEWT 

* PERTHICRT f UKCTIOR OR CHARACTERISTIC OEMOKST RATED 


SPACE TECHNOLOGY NEED 


V TITLE Proeraimninu Languages an d 


2. OBJECTIVE 

Develop 


NO. IQ- 11-12-1 / L -4/14 
THEME / W G. / TASK 

DATE _4 /23- 76 


Devel op effect ive, reliab le 1 anguages f ar exp re <s i ng program specifi- 


3. NEED ANALYSIS 

a) LEVEL NOW (7) . WILL BE LEVEL 0 UNDER EXISTING PLANS 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY I DATE loail 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM □ LOW 0 

di CRITICALITY TO THE ACCOMPLISHMENTS ENABLING □ OR 
ENHANCING: HIGH 0 MEDIUM Q LOW □ 

el TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRD TEST 0 AIR CRAFT TEST Q SPACE FLIGHT TEST □ 

OTHER (Specify) Q (Cneck one or more ) 

♦I R&T BASE CANDIDATE Yes 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY Language theory development tor related area 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

BgUuireiBcnts_ analysis, and specification languages 

_ D esign langua ges 

Programming languages 

Data, and c ontrol abs tractions 



SPACE TECHNOLOGY NEED 


FOPM N'J. I 

TITLE PROGRAMMING LANGUAGES AND TRANSLATORS NQ 1 0- 11 - 1 2- 1 /E -4/ 1 4 

THEME /W G. /TASK 

— ■ ■■ - DATE * / 28 / 76 

6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Identify language areas and needs. 

Develop requirements/specifications formalisms. 

Define base design language consistent with modern programming methodologies. 
Develop Implementation languages together with efficient, portable compiler 
writing systems. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP. OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 



MANPOWER (M Y) 

INHOUSE 

CONTRACT 


r 

10 


4-4 


FUNDING I10 6 $) 

INHOUSE 

CONTRACT 















SPACE TECHNOLOGY NEED 


1 TITLE Software Verifi c at ion/ Vali dation 
Techniauaa 


FORM NO. I 

PAGE 1 OF _£ 


THE Mi Wi, / TASK 


DATE _L_ /i?/_ ZL 


IRCthodologi c .Hit on.it I‘d tool I’ll 

e. it ion/ v nl i il.it ion i n U-ss time and at a reduced cost 


ils| 

'Z t 4 ^ 


3. NEED ANALYSIS 

a) LEVEL NOW 0. WILL BE LEVEL 0 UNDER EXISTING PLANS. 

b) REOUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY IOATI 1982 ! 
cl RISK IN ACHIEVING ADVANCEMENT: 

HIGH 0 MEDIUM [x] LOW 0 

di CRITICALITY TO THE ACCOMPLISHMENTS ENABLING® OR 
ENHANCING: HIGH 0 MEDIUM 0 LOW 0 

e) TASKS NEEDED: STUDY® ANALYSIS® RESEARCH® 

GRDTEST® AIR CRAFT TEST 0 S°ACE FLIGHT TEST 0 
OTHER (Specify) 0 (Check one or more ) 

♦ I R&T BASE CANDIDATE Yea 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REOUIRED FOR 
USE OF THIS TECHNOLOGY Programmi ng l anguages and translators 


|S5 5 

* o J* . 

fill! 

sls 3 § 

V O ta H ^ 

| ► 3 2 
s'5j' 
litir 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Pr ovide a utomated and interactive tools for increasing confidence le vel 
ol software during the verification/validation stages of software develop 
ment Midi as static and dynamic testing tools. 


Methodology to insure tr aceability of software requirements through all 
stages o L development such as requi remen ts/specification format 






SPACE TECHNOLOGY NEED 




TITLE SOFTWA RE VERlFirATlON/VAllOATION 
TECHNIQU ES 


FORM NO I 

PAGE 2 0FJ__ 


no io-i2-a-7-ii-i/E.-A; 

THEME /WG. /TASK 


1>5 


.. - . ■ - - DATE 4 /28/ 76 

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1) Perform res tar ch in a rt as of software reliability, program correctness, 

program path traclnq, etc. 

2) Determine automated/interactive tools to Implement the mosc promising 

tracing and testing methodoieqles. 

3) Develop modular system for software specification, coding, and testing 
to Insure traceability of requirements. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES \ RTOP, OTHER) 

9.1 Q- 29 Software Processes 


9 TECHNOLOGY SCHEDULES 


FY 


SCHEDULE ITEM 

E3 

ED 

□ 

m 

m 

ED 

ED 

IS 

□ 

m 

m 

ED 

□ 

m 

n 

ED 

ED 

in 
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TASK ITEM 
Reliab. Research 

1 

1 


1 



-- 
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Tools (FORTRAN) 


■ 
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Modular Sys. 





















(FORTRAN) 
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Too 1 s (other HOI.) 
Modular Sys. (othe 
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I 




— 


: 


i 







— 



■ 


■ 

HOL) 

■ 
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FUNDING (10 6 $) 
INHOUSE 
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LEVEL I BASIC PMfNOHMU OBStAVfO -.’•D At»OATtO » J4BROWRT OA BAt AOROAAO ICSTIO •* Af UV ART 

OF STATE 1 THtORV (OMHUlAIfO TO DfSCRlM FNCROMINA (RVIROMM AT Ml TNf CASOA ITORV 

OF ART ] TMIOR* TESTED 8» PHYSlCAl E«RE Amt*! OA i MOOCI TESTED IA AIRCRAFT aviAOAWEA' 

NATMEMATICAl MOOEl J MOOEl TISTEO IA SPACE EA\ lAOWMCAT 

4 PERTIAEAT IUACTIOA OA CHARACTERISTIC Of ROAST MATEO 


SPACE TECHNOLOGY NEED 


1 TITLE 


FORM NO. I 
PAGE 1 OF 2 


THEME / W.G. / TASK 


0 ATE _i_ /i? ; 76 


2 OBJECTIVE 

Dete rmi ne, provide and apply, ef f icient emulation technology .. Cor -flight 
sof tware d evelopment and for portability of ground software. 


3 NEED ANALYSIS 

a) LEVEL NOW 0 . WILL BE LEVEL G) UNDER EXISTING PLANS. 

b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLO GY READY 

AT LEVEL 0 FOR OPERATIONAL SYSTEM USE BY f DATE 1984 1 

c) RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM 0 LOW 0 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING. HIGH 0 MEDIUM 0 LOW 0 
*) TASKS NEEDED: STUDY 0 ANALYSIS 0 RESEARCH 0 

GRD TEST 0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify! 0 (Check one or more ) 

f) R&T BASE CANDIDATE 


4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Use a variable architecture computer to efficiently provide rapid .uee-.s 

to several computing en vironments with in a single machine. Develop 

methods of u sing this capability to provide: 

1. A convenient , powerful development and testing environment for 
flight software. 


2. More efficient execution of specific languages or applications^ 

3. Increased portabi 1 i ty of software from other install ations. 

4. Capability for performing software* f i rs t designs. 





SPACE TECHNOLOGY NEED FORM NO. I 

PAGE 2 OF _2_ 


TITLE EFFICIENT EMULATION Nn 12-11-10-1/E-4/16 


THEME /WG. /TASK 

DATE 4 / 28/ 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Study available techniques for variable-architecture machine s/w development 

Develop methods of using variable- Architecture capability foi 

- Increased portability of software from other installations. 

- Environment for developing flight software. 

- More efficie nt execution of specific languages/appl icationi, 

- Software-first design of data-processing functions/systems. 


7 ALTERNATIVE APPROACHES/OPTIONS 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OT» R) 

DOD & University research with variable-architect machines. 


9. TECHNOLOGY SCHEDULES 

FY 


SCHEDULE ITEM 


TASK ITEM 
Study/Analysis 

Procure machine 
Software Aartab 
Fit. S/W Dev.Env. 
Specific Lang. Ex. 
Software-first 
Design 


111 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 









LEVEL I BASIC PHENOMENA OBSERVE 0 AMO REPORTED 1 C JMPOBIBT OB 0REAO6OARO TtSTfO IB AtLtVAB’ 

OF STATE 1 TMIOBV fORMUlATEO TO DESCRIBE PHERONENA ERVIRORMERT IB TMC LABOR UORV 

OF ART 3 THEORY TESTED BY PHYSICAL EXPERIMEBE OR ( MOOtl TESTED IB AIRCRAFT ERVIROBIKAT 

MATHEMATICAL HODEi j MODEL TESTED IB SPACE EBV tAOMMEBT 

4 PERTIBEBT EUBCTIOB OR CHARACTERISTIC DEMOBSTRATEO 


SPACE TECHNOLOGY NEED 


FORM NO. I 

PAGE 1 OF _2 


1. TITLE Software Simulation Tcchnolo 




THEME / W G. / TASK 


DATF 4 / 28 7 6 

2. OBJECTIVE 

yeve \ «?P S/W t e chnology to provide improved simulation software — — 
technique* 


3. NEED ANALYSIS 

df LEVEL NOW 0 , WILL BE LEVEL GO UNDER EXISTING PLANS 
b) REOUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY 
AT LEVEL j] FOR OPERATIONAL SYSTEM USE BY I PATE 198 31 
cl RISK IN ACHIEVING ADVANCEMENT: 

HIGH Q MEDIUM (TJ 10W \J 

dl CRITICALITY TO THE ACCOMPLISHMENTS ENABLING Q OR 
ENHANCING: HIGH 0 MEDIUM □ LOW □ 

e) TASKS NEEDED: STUDY 0 ANALYSIS Q RESEARCH £] 

GRDTEST[x] AIR CRAFT TEST Q SPACE FLIGHT TEST Q 
OTHER (Specify) Q (Check one or more) 

f) R&T BASE CANDIDATE Ycs 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Software technology (Ar chitecture, languages, automation, interface^ 
etc.) is required to aid the following simulation functional areas; 

(1) the determination of the simulated system functi ons, (2) conversion 
of simulated sy-iom functions into S/W formulation requirements and S/W 
specs., (3) correction of si mulation S /W- code, arch it ecture, etc., (4) 
checkout of simulation software. 





r 

SPACE TECHNOLOGY NEED 


FORM NO. 1 

PAGE 2 OF _ 

TITLE SIMULATION SOFTWARE TECHNOLOGY 


NO 12-10-11 -l/E-4/17 



THEME / WG./TASK 



DATE 4/28/ 76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

Develop and/or Improve s/w technology to minimize the human element used In 
providing simulation s/w. This Is accomplished by 1) surveying existing 

technology, 2) determining technology limits, 3) developing new concepts to 
base new technology on, 4) development of tools required to support new 

technology development, 5) Implement, test, and modify new concepts and 

technology. 


7. ALTERNATIVE APPROACHES/OPTIONS Live with general Industry advances 
In the simulation area 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

There are activities In this area, but not as extensive 
objectives given in parts ? and 5. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 
Survey 

Tech. Limits 

New Concepts 

Tools/process 

Implement 

Test 

Modify 


MANPOWER (M Y) 
INHOUSE 
CONTRACT 



FUNDING (10 6 $) 

INHOUSE 

CONTRACT 













LEVEL 1 SASIC PHfHOVfN* OtSCftVtD AMO RCRORTEO 4 COOPOMNT 0* *R{AD»JAAO T fST|0 I* RIllVART 

OF STATE 2 TMEOR* fORMIJlATID TO DESCRIBE PHENOMENA (MviROMWE «tT I* THE .MOD »T0»» 

OF ART 3 TMCORrTESTtORyRwVSlCAl E »R£AiMERT OR E MOOEl. TESTED I* AiRCRAET i«VI*OWE«’ 

MATHEMATICAL MODEL t MOOfl TESTED <* SPACE E«MROMM{«T 

* RERTIMEWT III ACTION OR CHARACTERISTIC DEMONSTRATED 



3 NEED ANALYSIS 

dl LEVEL NOW 0 . WILL BE LEVEL 0 UNDER EXISTING PLANS 
b) REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY RE ADY 
AT LEVEL ( 5 ] FOR OPERATIONAL SYSTEM USE BY fpATi 39 m ' 
cl RISK IN ACHIEVING ADVANCEMENT 

HIGH 0 MEDIUM 0 LOW 0 

dICRITICAUTY TO THE ACCOMPLISHMENTS ENABLING 0 OR 
ENHANCING: HIGH 0 MEDIUM 0 LOW 0 

e) TASKS NEEDED STUDY 0 ANALYSIS 0 RESEARCH 0 
GRD TEST 0 AIR CRAFT TEST 0 SPACE FLIGHT TEST 0 
OTHER (Specify) 0 (Check one or more) 

♦ I R&T BASE CANDIDATE YliS 5M (SUb-dtl- IS I POL) 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 

USE OF THIS TECHNOLOGY 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Hove lop .md integrate a system of human work methods and supporting 
computer tools that will focus the human effort in software development 
and management on the uniquely human functions of creative problem solving 
and evaluation of design choices. Base the system on modern programming 
techniques such as structured pro? r a mini n g, speci fication and progr; desigi 
languages, abstract data represent at i ons , etc., and on the common princi- 
ples underlying them. Make the system easily usable for both journeyman 
and expert software developers. Use pilot ap plicati ons to prove out and 
demonstrate the system, and to provide the basis for educating users. 
Provide methods for evaluat ion of program cost elements. 







SPACE TECHNOLOGY NEED 


TITLE PROGRAMMING METHODOLOGY 


FORM NO I 

PAGE 2 OF 2 


N0 1Q-H-12-9-1/E-4/18 
THEME /WG./ TASK 


. DATE 4 / 28/ 7 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

NASA-wide development with major work at 3 centers plus series of NASA-wide, 
symposium. Incorporate appropriate non-NASA RAT and products. Evaluate 

current state-of-the-art; define system requirements; design system; develop 
or Incorporate human methods, tools, languages processors; pilot applications 
for proof and demonstration; educate users. 


7. ALTERNATIVE APPROACHES/OPTIONS 


8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 

Developments of specific methods and tools, e.g., requirements and sp*?c1 f 1 - 
cation languages. 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK .TEM^ 
Evaluate of-ar 
Requirements 
System Design 
Methodology 

Processors/Tool 
Pilot Appllcatic 

Education of Usel's 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 


i u in e i 













LEVEL I BA5iC PHENOMENA OBSERVED AND RCPORTEO 4 COMPOIMUT OK (IKADBOARO TESTfO i* «tl*** T 

OF STATE 7 THEOAV FORMULATED TO DESCRIBE PHENOMENA f SkiROWMiI Uk Th£ .ABOf lTOR» 

OF ART ] THEORY TESTED BVPHVSICAl E«P£RIMENT OB t MOOEl TESTED >% AlRIRAFT iAVlROMMERT 

MATHEMATICAL MOOEl 1 MODEl TfSTEO IB SPACE EM' iROMMEBT 

« PE RTIBE NT FUNCTION OR CHARACTERISTIC DEMONSTRATE 0 


SPACE TECHNOLOGY NEED 


FORM NO. I 
PAGE 1 OF ^Zd 


1. TITLE Software Communal i ty 


NO H-10-1.M 

THEME /W G / TASK 


DATE. 


/JJi. _2h_ 


2. OBJECTIVE 

lo develop improved technology for shareable software 


3. NEED ANALYSIS 

dl LEVEL NOW Q . WILL BE LEVEL GJ UNDER EXISTING PLANS 
bl REQUIRED ADVANCEMENT SHOULD BE TECHNOLOGY RE ADY 
AT LEVEL (?) FOR OPERATIONAL SYSTEM USE BY foATE 1982 


ci RISK IN ACHIEVING ADVANCEMENT 

HIGH Q MEDIUM Q LOW 0 

JICRITICALITY TO THE ACCOMPLISHMENTS ENABLING □ OR 
ENHANCING: HIGH 0 MEDIUM Q LOW □ 

el TASKS NEEDED STUDY £] ANALYSIS Q RESEARCH [J] 

GRDTEST0 AIR CRAFT TEST Q SPACE F LIGHT TEST □ 


OTHER (Speedy! Q 


(ChecK one or morel 


f! R&T BASE CANDI DATE *es 

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR 
USE OF THIS TECHNOLOGY Programming language standardization 


5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO 
ACCOMPLISH NEED 

Provide means by wh ich software can be implemented and shored between 

computer syste ms for perf orming common functions. 

Design porta bility. 

High order language standardization. 

Common software library generat ion/access techniques. 

Documenta tion/ distribution./ configuration control of common software 
lil) re ry p ro grams. 





SPACE TECHNOLOGY NEEO 


FORM NO I 

PAGE 2 OF 2 


TITLE 


SOFTWARE COMMONALITY 


mo 11-10-12-9-1/E-4 
THEME /WG./ TASK 


DATE 4 / 28/76 


6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 

1) Implement HOL standardization procedures within NASA and In coordination 

with other agencies. 

2) Develop software portability and concepts and create the structure for 

their Implementation. 

3) Implement common software library program, define procedures, and 

Ini tiate library. 


7. ALTERNATIVE APPROACHES/OPTIONS No options 'jr development of concepts, 
Implementation trades between In-house, contractor, tasks. 


8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) 


9. TECHNOLOGY SCHEDULES 
FY 


SCHEDULE ITEM 


TASK ITEM 


HOL Standards 

S/W Portability 
Library Dev. 


MANPOWER (M Y) 

INHOUSE 

CONTRACT 


FUNDING (10 6 $) 

INHOUSE 

CONTRACT 













Page 1 of 2 

SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT FOB** ^ 

P_4 FORM ill 

lLa* m nwTMriul ordar. 1 - Mif h a t t Priority) WORKING GROUP 
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